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This project  consisted of  the design and development of a business  reporting  software  to be 
used by Velir Studios.  The software tool allows the employees at Velir Studios to quickly and effectively 































































































This  project  consisted  of  the  design  of  a  business  reporting  software  for  Velir  Studios,  a 
renowned web‐development company based in Somerville, MA. Prior to this project, employees at Velir 





and  transitioning  into  implementation, as per  the Software Development Life Cycle  (SDLC). The  initial 
project proposal was presented to the Velir team at the conclusion of the design and analysis phase in 
mid‐December. Upon receiving feedback on the proposal, the team began re‐designing the software to 









After discussions with Velir employees,  the project  scope was  changed  to  focus more directly on  the 
manipulation  of  data  once  outside  of  Harvest.  This  led  to  PowerPivot,  which  provides  extensive 
functionality  to  create powerful  reports.  Fourteen PowerPivot  report  templates were  generated  that 












  This  project  is  being  completed  in  partial  fulfillment  of  our  Bachelor  of  Science  degree 
requirements at Worcester Polytechnic Institute (WPI).   This document outlines the project details and 
highlights  the  application  of  the  theoretical  material  learned  in  our  course  work.    In  the  following 
chapter  we  describe  Velir,  our  sponsor  company,  the  requirements  of  the  Major  Qualifying  Project 
(MQP), and a brief overview of the objectives and background. 
1.1	Velir	Background	
Velir Studios  is a  full  service web agency  that has established  itself as an  innovator of highly 
customized web‐based solutions. Velir was founded  in the year 2000 at the peak of the dotcom boom 
with the increasing number of companies wanting to get online. The founder, Mark Gregor, decided to 
quit  his  job  and  pursue web  design  full  time with  three  other  friends. Having  developed  their  own 






One  of  their  recent  projects  was  designing  a  new  blog  for  the  Bill  and  Melinda  Gates  Foundation.  
Impatient Optimists, the name of the blog, provides a wide variety of articles, stories and multimedia on 





























published  documents  or  conducting  interviews  with  professionals  in  relative  academic  fields  are 
common methods for students to develop a better understanding of their project objectives.   Once an 
effective approach is outlined and approved by an academic advisor, the students begin developing the 








Velir Studios maintains  regularly updated  records of employee  time sheets, client  invoice and 
budget reports.  Employees are required to track of the amount of hours they spend on projects to allow 
managers  to  see which  particular  projects  are  on  or  behind  schedule. Depending  on  the  number  of 








reports  and  keeping  track  of  employee  hours  has  become  an  extremely  tedious  task  for managers, 
forcing them to spend additional time compiling data that should only take a fraction of the time to be 
carried out. One  example of  the  time‐consuming nature of  these budget  reports  is  creating  them  in 
excel.  Managers are forced to copy figures into a spreadsheet one piece of data at a time, rather than 
have the information transfer over automatically.   
Velir  Studios  utilizes  a  software  called  Harvest  for  its  time  tracking,  online  invoicing  and  project 
reporting  needs.  Fig.  3  is  an  example  of  the  report  generating  interface  of  Harvest.  The  system 
unfortunately,  is  underutilized  and  is  not  meeting  the  expectations  of  the  Velir  managers  and 








The  first step  that  the project  team  took  to begin producing measurable results at  the request of  the 
Velir management  team was  increasing  their  knowledge of  the  current  functionality  available within 
Harvest after establishing a basic understanding of  the software,  the  team shifted  its  focus  to  further 
developing  their  understanding  of  how  accurately  Velir  utilized  Harvest  for  their  data  storage  and 



























The ultimate goal for this project  is to successfully  incorporate the above mentioned functions  into an 

















  The purpose of this Literature Review  is to bring readers up to date with current  literature on 
the topic and form the basis for future goals such as further research and analysis. 
2.1	Harvest	Background 
Since  Velir  currently  collects  important  billing  and  time‐allocation  data  through Harvest  it  is 
important for the team to understand it in order for the requested reports to be properly developed.  In 
order  for  the MQP  team  to understand how reports are created and accessed  in Harvest,  they would 
need to develop a sufficient understanding of the software and all of the features it includes. 
Harvest  is a business  time  tracking  software designed  to  simplify and expedite  the  time  tracking and 




Today,  Harvest  is  used  by  thousands  of  customers  in  over  one  hundred  countries  worldwide.    The 













There  is  third‐party  software  that  is  used  in  conjunction  with  Harvest  for  keeping  track  of 
software  bugs  and  other  issues  relative  to  their  web  development  work.    The  software,  known 
asFogBugz, is an integrated web‐based project management software utilized by Velirfor its bug tracking 




















built  and  how  the  development  team will  go  about  constructing  it. A  system  request  summarizes  a 
business need and explains how a system  for  that particular need could create business value. The  IS 
Department  then works with  the project  sponsor  to determine  the  feasibility of  such a project. They 
begin by examining the technical feasibility (can we build it?), if yes, then the economic feasibility (will it 
provide  business  value?)  and,  if  yes,  finally  the  organizational  feasibility  (will  it  be  used?)  (Dennis, 
Wixom, & Roth, 2010). Once all the steps are completed, the project can move on to step two of the 
planning stage, project management. 
During  project  management,  the  project  manager  creates  a  work  plan,  staffs  the  project,  and  puts 
techniques in place to help the project team control and direct the project through the entire SDLC. The 



















Finally,  all  the  documents  are  combined  into  a  system  proposal.  The  system  proposal  is  a  formal 
document that is presented to the project sponsor and key decision makers who describe the results of 




software,  and  network  infrastructure  as  well  as  the  user  interface,  forms,  reports,  programs  and 
databases that will be required. This  is accomplished  in four steps. The final deliverable for the design 
phase  is  a  system  specification  document  that  will  be  handed  to  the  programming  team  for 
development. 
The first step is to create a design strategy. The design strategy determines who will make the system. 
There are  three options: Corporate development  (company’s own programmers), outsourcing  (usually 
the consulting firm), or purchasing an existing software package (Vendor) (Dennis, et al., 2010). 














  The  implementation phase  is the phase where the system  is actually built, or purchased  in the 





complex as  implementing both the old and new system simultaneously until  the new system  is  finally 
approved after run‐time testing. The method to be used for installation is determined by a conversation 
strategy  that  factors  in  requirements,  technology,  system  complexity,  reliability needs,  schedule, and 
schedule visibility. Equally important is the training plan which will determine the most effective way to 
teach the users how to manage the new system. 
Finally,  the  team establishes  a  support plan  that  includes  a post‐implementation  review  as well  as  a 
systematic method to identify major and minor changes that need to be addressed (Dennis, et al., 2010). 
2.8	Methodology	Options	
  While  the  SDLC  provides  a  foundation  for  the  processes  used  to  develop  a  system,  a 





is  very  difficult  to  do  so  and,  as  such,  not  done  often.  The  pro  of  waterfall  development  is  that 
requirements are  identified well  in advance of any actual programming and that  the requirements do 
not change as the system progresses. The cons of waterfall are that there is no flexibility in design once 
the programming has started as well as the amount of time between project sponsorship and project 
completion.  The  huge  gap  between  project  start  and  project  end, with  little  or  no  input  during  the 
programming  process,  will  often  produce  a  project  that  requires  one  or  more  extensive  and  time‐
consuming changes. Also, due to Moore’s  law, the  landscape of technology changes rapidly. This rapid 








  Rapid  application development  is  actually  a  collection of methodologies  that were  combined 
with the weaknesses of waterfall development in mind. The goal of RAD is to accelerate, through special 
techniques  and  computer  tools,  the  analysis,  design,  and  implementation  phases.  This  allows  the 
programming  team  to  receive  feedback  from  users which  results  in  a  final  product  that  users  have 
already  tested more extensively  than possible  in waterfall development. One of  the  shortcomings of 
RAD  is that user expectation will rise as they become more familiar with the system which results  in a 
dramatic  rise  in  requirements  (feature  creep).  RAD  can  be  conducted  in  one  of  three  main  ways, 
iterative development, system prototyping, and throwaway prototyping.  
Iterative  development  takes  an  approach  of  mini  waterfall  development  (See  Fig.  6  below).  By 
accelerating  the waterfall cycle and  reducing  the scope,  the programming  team becomes much more 




being built upon  incomplete  requirements,  the programming of  the actual  required  features may not 
begin  until  well  into  development.  Lastly  throwaway  prototyping  is  a  form  of  prototyping  whose 




















































  We created a chart  (Table 1 below)  that highlights  the strengths and weaknesses of each and 































to  determine  whether  or  not  the  project  should  be  undertaken.  Table  1(above)  provides  a 
representation  of  the  pros  and  cons  that  were  considered  when  determining  which  type  of 
methodology to choose. 
3.1	Analyzing	Feasibility	











reports, as well as gained access  to  the  reports  themselves.   This  required permission  from  the Velir 




Developing  an  understanding  of  Harvest  was  necessary  for  providing  the  Velir  team  with 
recommendations to better utilize the software for their reporting needs.   
3.1.2	Economic	Feasibility	
Determining the economic feasibility  is essential  in that  it provides a clear analysis of how the 
costs associated with a project are measured against  the benefits  that  it provides.  For  this particular 
project, assessing  the perceived benefits of  the application  required knowledge of how much  time  is 
spent by the Velir harvest users to complete their required responsibilities.  Comparing the number of 
hours per week  required  to complete  their work  requirements with  the number of hours  they would 
require after utilizing the tool developed by the student team gave a reasonable estimate of the time 
and money saved.  
The  Project  team  was  able  to  produce  a  reasonably  accurate  assessment  of  the  financial  savings 
expected by utilizing our report generating tool by estimating the hourly earnings of the primary harvest 
users at Velir.  With the information gathered from the interviews of the primary Harvest users at Velir, 




industry averages  from available  sources online.   By estimating  the hourly  savings of each employee 








and dollar  savings  incurred  from  choosing  to have  this  software developed by  the WPI project  team 
rather  than  a  commercial  software  development  firm.    Had  Velir  chosen  a  commercial  software 
development  firm  to develop  this  report  generating  tool,  they would have been  required  to provide 
compensation equivalent to the amount of work put  into this project by the entire project team.   The 
MQP  project  team  consisted  of  four  students  working  an  average  of  sixteen  hours  each  week  for 
twenty‐one weeks.    This  equates  to  one  thousand  three  hundred  and  forty‐four  hours  total  for  the 
entire team.   In order to produce a realistic cost that Velir would  incur had they chosen to pursue this 
software  through  a professional  firm,  the  team made  estimated based on  a  team of  three  software 
developers  and  a  software  engineering manager.    According  to  Salary.com,  the median  salary  for  a 
standard software developer in Boston is about $63,000, or roughly $30 per hour.  The median salary for 
a  software  engineering  manager  is  about  $130,000,  or  about  $62.50  per  hour.    In  calculating  the 
expected software cost, we use the assumption that the developers spent the same amount of time per 
week  creating  the  software  as  the  project  team  and  the  project  manager  spent  about  half  due  to 
additional managerial responsibilities.   When the hourly wages were multiplied by the hourly earnings 
for each member of  the project, a  total compensation of $40,740 was  calculated without  taking  into 
consideration any additional fees or development costs.   
Compared to the  initial sum of $10,000 which Velir originally  invested  into this project,  it  is clear that 
they are saving a considerable amount of capital by choosing to have this software produced by the WPI 






objectives of  the business.   Velir outlined  its objectives  in  this project as well as presented us with a 













We  had  twenty‐one  weeks  to  complete  the  project  and  in  order  to  finish  the  SDLC  we  needed  to 








up evenly. At  the  interviews at  least  two people were present but most  interviews had all  four group 
members. Upon the beginning of the implementation phase of the project, it was decided that the team 
would divide up the work load between two even teams.  James Post and Ali would focus on developing 








One  consideration  in  developing  a  functional  time‐analysis  tool  for  Velir  is  determining  the 




the  application,  the  team would  find  itself  overloaded  and  unable  to  properly  execute  the  required 
tasks.   This  is one of  the  reasons why  the  team  felt  the waterfall method was better  suited  for  this 
particular project.   Based on the expectations and needs of the Velir employees, the project team was 
able to determine a set of realistic and attainable functions that our application would need to follow in 






During  the early planning  stages of  the application development process,  the most  important 
focus was how we are specifically meeting  the needs of the Velir employees.   As the project sponsor, 
they are the individuals who would directly benefit from the final outcome of this teams work.  Having 






with  the  software.   Despite having properly  identified  the needs of  the users  and  implementing  the 
application accordingly, glitches  in  the  software and other unforeseen  technical problems could have 
considerably impacted the results.  In designing the application, careful attention was placed on where 
particular data was accessed and used.   Monitoring  the  type of  information being accessed   not only 























These  included  a  few  developers  and  end  users  who  did  not  run  reports  but  could  contribute 
information about their interactions with the time tracking tool, Harvest, from the other end. Once we 
compiled  a  list of Velir employees  to  interview we  started  the  scheduling process. While we  initially 
intended to conduct all interviews in person, unfortunately due to time constraints and travel, we were 
not able to interview everyone in person and conducted phone interviews. 
As  a  team  we  compiled  a  list  of  questions,  found  in  Appendix  E,to  understand  howVeliremployees 
interact  with  Harvest.  Most  of  these  questions  were  specific  to  running  reports,  which  are  only 
applicable to the managers, but  included generic questions present that employees  in non‐managerial 
positions could answer. These were put  together  in a single document along with  the basic  interview 
guidelines  to create an overview  for conducting our  interviews. The written  interview questions were 
not specifically geared  toward each  interview or a  type of employee since we  felt  they were simply a 
guideline of information we would like to collect. During the interview it was imperative that we could 




take  adequate notes.  For  the phone  interviews we met  together  in  a WPI  Tech  Suite  in  the Gordon 
































  There  are  many  buckets  that  are  setup  for  a  project.  Due  to  no  formal  training  or 
standardization, similar tasks are often entered  into different buckets. This requires users to manually 
go through and check each task and make sure that  it  is  in  its proper place. Having a system that will 

















  Velir  currently uses QuickBooks  to handle  company  invoicing. However, QuickBooks does not 
support more than 5 users at a time and has no method for restricting access to sensitive company data. 
Harvest has  its own  invoicing module  that we believe may be a possible solution  to support  invoicing 
capabilities for project managers. 
Timer feature (Subject 2, Subject 5) 
  While Harvest current has a timer feature,  it  is underutilized due to the daily  interactions that 
occur  in an office and users forgetting to pause or stop the timer. As a result, the timer feature, even 




























































































With  the  data,  theteam  compiled  this  information  to make    decisions  for  the  design  of  our 





plans  for  Velir  Harvest  improvements.  We  determined  potential  solutions  to  problems  identified 
through our interviews that would make as many Velir employees happy as possible while not exceeding 






the  technical  requirements  required  for  that  given  solution.  After  weighing  both  the  technical 
requirements with the benefits to Velir employees, we decided to focus on two specific areas. We cut 




interface  will  serve  to  provide  an  interface  for  maintaining  more  granular  control  over  data  within 
Harvest. To  automate  the  generation of  reports,  the  interface will have  the  ability  to directly export 
Excel  reports  that  are  regularlygenerated  with  the  click  of  a  button.  We  will  discuss  these  two 
components in more detail in the sections below. 
5.2	Design	Implementation	
The  Velir  MQP  felt  it  would  be  most  beneficial  to  first  improve  the  interface  for  exporting 
Harvest data to Excel for reporting. The plan is to have an intermediary page that would pull data from 
Harvest in a more efficient manner than Harvest can provide. It would allow for more specific queries to 























Our  design  mockup  below  (Fig.  8)  reflects  the  main  page  that  would  be  presented  to  users  after 
successfully logging into our system. This page would be the only interface to our system, aside from the 
login  page.  The  design  of  the  page  is  stylized  after  the Harvest  interface which  features warm  and 
modest colors and simplistic styling. Our goal  is  to have  little differentiation between our system and 
Harvest so that users are not confused by strikingly different designs, further disrupting user workflows 
(Schneiderman, Plaisant, p288). 





that  contains  timeframe  data.  This  timeframe data  is  static  and  consistent with  the  existing Harvest 
options  (This Week,  Last Week, This Semimonthly Period,  Last Semimonthly Period, This Month,  Last 
Month, This Quarter, Last Quarter, This Year, and Last Year).  
If the user does not select anything  in the project drop down menu, they will not see any checkboxes 
below  these  two drop down menus  (Schneiderman, Plaisant, p271). However, once  the user selects a 





During  the export process,  the system applies customizations using Excel XML  formatting  to style  the 






is a contrast  to  the current process where  the users spend a great deal of  time  formatting  reports  in 
Microsoft Excel after downloading the unformatted CSV from Harvest. Unfortunately due to limitations 
in  creating  a  template  for  repeatedly  exporting data,  there  is no  good way of  allowing  end users  to 
customize their reports in the front end. 
The design adheres  to HCI  (Human Computer  Interaction) design principles  for web applications. The 
uncluttered interface makes it easy to focus on the task of exporting data and has no distractions for the 
user  to get  lost or become  confused  (Schneiderman, Plaisant, p492).  It  follows  the  three U’s  (useful, 
usable,  and  used)  by  offering  a  better  way  to  download  reports  that  are  regularly  exported  from 
Harvest, being able to do this task extremely efficiently, and being designed for the users to continually 
use  the  tool  in  their workflow. The  colors and design  layout  is very  similar  to Harvest, which  is both 




















from Harvest and an additional  calculated  field  is  created based on  the number of days  in a month. 
Additionally, based on a certain threshold, a conditional formatted colored icon is displayed to the left of 
the calculated field cell. There are also borders created around certain fields and text bolded in the title 














  At  11:00AM  on November  16th,  2011  the Velir MQP  team  and  advisor went  on  site  to Velir 
Studios in Cambridge, MA to present the findings and proposed solution to Velir. The presentation was 
held  in  a  Velir  conference  room  and  the  Velir  MQP  team  gave  a  PowerPoint  presentation  to  Velir 










would  likely not  get used. The employees also discussed eliminating  the web  interface and  focus on 
exporting  the  data  into  Excel.  The  Velir  employees mentioned  there would  be  a  follow  up  after  an 
internal meeting at a later date, so the Velir MQP group was going to follow up to get further details. 
5.6	Update	to	Velir	
  The  following  updates  were  provided  to  the  Velir  MQP  management  team  to  keep  them 
updated with  the developments of  the WPI Velir MQP  team.  These updates were provided both  via 
email and in person at Velir Studios. 
Upon receiving feedback from the team at Velir as to how our project team should begin carrying out 
the  remainder  of  the  project, we  began  conducting  research  that would  support  the work we were 
conducting.   After several weeks of research and  initial project development the team presented Velir 
with an update to  inform them of the research being conducted and the specific direction the project 
was being  taken.   The update  included summaries of  the work progress  that  individual members had 
made as well as work  schedules  for  the  remainder of  the project.   Also  included  in  the update were 
examples of reports that would be generated based on the  initial development thus far  in the project 
cycle. The reports themselves were generally straight‐forward but would provide the Velir team with an 
idea of how  the other reports would be  formatted.   The  last  inclusion  in  the Velir update was a brief 
Camtasia video seminar demonstrating how we plan to utilize the video recording software as a tutorial 
for  Velir  to  use  should  they  need  an  interactive  video  guide  to  better  understand  the  tool  we  are 
providing. 
5.6.1	Updates	throughout	final	design	
  Throughout  the  last  term  of  the  project,  the  development  part  of  the  Velir MQP  team  had 
weekly (or more frequently) meetings with Velir employees. Some meetings were held on site at Velir 
and  others  took  place  remotely  over  Skype  video  conferences.  During  these  meetings,  which  were 
typically held with Subject 7, Subject 8, and Subject 3 the discussion  focused on progress being made 








MQP  team  created  fourteen Excel PowerPivot  templates  to help  facilitate  an  improved workflow  for 
reporting  on  data  coming  from  Harvest.  These  templates  are  broken  down  into  two  distinct  types: 
reports and dashboards. 
5.7.1	PowerPivot	report	templates	




new Harvest  (or other data) by  refreshing  the data  source, which  is detailed  throughout  the  system 











A PowerPivot dashboard  template  is  a highly  visual way of  viewing Harvest  time data within 
Excel. There are  ten PowerPivot dashboard  templates  that are grouped by  relevant Harvest date  (for 
example, departments,  clients, ectera). As  show below  in  figure 11,  a dashboard  typically  contains  a 
handful of graphs of various types that illustrate the data within the given data date range. Each graph 
has a  specific  report with  the  information  in  text  form  in  separate  sheets  (titled by graph name). As 














One of  the most  important aspects of  the  implementation phase of  the SDLC was developing 














  User  documentation  is  designed  to  educate  potential  users  on  how  to  properly  operate  a 
system.    Specific  documentation  could  simply be  a manual  that  elaborates on  all  the  aspects of  the 
system  in  detail  or  possibly  an  online  video  or  interactive  tutorial.    Regardless  of  the  method  of 
delivering  information, the objective  is to effectively  inform those who will be operating the system of 
all the features available to them.  In Velir’s case, we developed an instruction manual that provided an 
overview of  the different  reports  the system would be able  to create as well as methods  for creating 
them.  Velir employees would be able to learn about the unique reporting features available to them as 
well as  the particular process  for developing  them based on  their specific needs.   The  text within  the 
documentation has been  supplemented with  screenshots of  the  interface and visual examples of  the 




The  text  based  portion  of  the  documentation  is  accompanied  by  a  short  instructional  video  using 
Camtasia, a screen recording software.  The video provides a basic walk‐through of the application and 
demonstrates how  to  access  and  create  each of  the  reports  available  to  the user.    The  instructional 











features become outdated or redundant.   A CD  including all relevant digital  files will be  included with 
the  report  documents  for  employees  that  wish  to  view  or  potentially  modify  the  types  of  reports 
generated in excel. 
In  choosing  the  proper  format  for  the  system  documentation,  we  decided  to  use  a  pre‐structured 
template  provided  by  Microsoft  that  could  be  modified  based  on  the  design  and  functionality  of  a 








The  conversion  plan  is  a  process  of  transitioning  from  an  old  system  to  a  new  system. We 
created a conversion plan so that when we converted our new system  it could easily be facilitated by 
Velir. The main  factors  to creating a conversion plan are how quickly the system  is changed over, the 




allow us to quickly and easily set up Velir with a new system. Because Velir  is only  in one  location we 


















We  chose  from  three  different  types  of  Training  Plans: One‐to‐one  training,  Classroom  training,  and 
Computer‐based training. Based on the figure 13 below, Computer‐based training was chosen to be the 
best method. This method would allow for us to reach the maximum amount of people in the shortest 















  In  the end,  the Velir MQP project was an extremely valuable experience  for everyone  in our 
group. The project provided  the opportunity  to  analyze  an existing process  and  implement  a  system 
within a  real  company.  In  the beginning our group worked  together  to gather  information about  the 







Developing  the  revised  software  solution proved  to be difficult  task  for  the development part of  the 
MQP  team, after  the design  constraints were  finalized by Velir. Thehopes  for assisting  in automating 
mundane and repetitive tasks were made difficult by incomplete (or non‐existent) API’s with the revised 
project scope. However, we proceeded and were able  to complete some workarounds  to  the missing 
API’s. The development  team also placed a heavy emphasis on  the  reports as developing software  to 
automatically  generate  them became  tedious. We were  able  to  create  seventeen  concepts  for  Excel 
report templates that satisfied the requirements Velir had. 
During  the  implementation  phase,  the  development  team  and  the  documentation  team  worked 
together  to create  the plan  for Velir  to  integrate  the new developments  into  their existing workflow. 
This  included  working  side‐by‐side  to  produce  documentation  that  accurately  reflected  the  full 
capabilities of the reports and software that was created. 
Compared to the workflow that existed prior to this development, there will be a  large  increase  in the 
understanding of Harvest data and time saved by managers who compile the reports. Since Power Pivot 
based  reports are not  static and  can  constantly be  tweaked, Velir employees will be able  to use and 
tweak  these  templates  as  they  please  for  years  to  come.  While  we  understand  that  during 
implementation this may  initially come with some  increased cost  in time,  it should be clear to all Velir 
managers the power that Power Pivot has over static Excel reports. With the migration to Power Pivot, 
all Velir managers  should  have more  control  over  the  answers  and  information  they  draw  from  the 
Harvest data. 
The  project  provided  a  great  opportunity  to  utilize  the  Systems  Development  Life  Cycle  techniques 
learned  in  the  Systems  Analysis  and  Design  course.  Instead  of  completely  faux  reports,  everything 
contained within this project was real. This included creating a strategy in the beginning of the project, 
interviewing  with  Velir  employees,  conducting  internal  research,  brainstorming  potential  design 
















the system can use a backend database server  to pull  information  from,  the data still needs  to come 
from Harvest. Harvest, at this time, is unfortunately not particularly as friendly to the output of data as 
































































































necessary  to  determine  the  specific  reporting  features we would  need  to  emphasize  during  the 
design  phase  of  the  project.    Most  important:  Building  knowledge  and  awareness  of  the  core 
functions of Harvest.  Data from harvest‐> excel, learned what reports looked like 
 Familiarity with Technology 
Utilizing  Ruby  on  Rails,  an  open‐source  web  framework  coding  language  and  the  Harvest  REST 










































































































































































































































































































































































































  Subject 1, uses Harvest every day  to  submit hours and once a week  to generate  reports. She 













Aside  from  better  report  generation  and  FogBugz  integration  Subject  1 mentioned  that  it would  be 





















development  topic),and  sometimes  lack of  information as  to where  something will be going after  it’s 
built. One of the things that Subject 2  likes about Harvest  is the notion of a timer; however, Subject 2 
finds it unpractical in the everyday setting that he works in. Subject 2 might be interrupted to answer a 





track  time. He states  that  if he ever got  the  feeling  that  it  is very  important  to management  to really 
track his work every 15 minutes, he would do so.  
One of the things that Subject 2 would  like to see  implemented, that he feels would  increase accurate 







 A possible  feature would be  to add global hotkeys. Finally,  there  is not a  lot of pressure  from 









basic distribution  for  these numbers as  they are helpful  for creating quotes and quickly assessing any 
previous projects  from Velir. Subject 3 also wants  to know why  timesheets need  to be  submitted  for 
approval  since  there  is  no  one  assigned  to  approve  them.  He  believes  that  the  wording  should  be 
changed to be “save”. 
Interview	Key	Points	








Harvest  for generating  invoice data which eventually goes  into  the accounting  software, QuickBooks. 
Currently  Velir’s  invoicing  process  is  very  manual  and  has  little  automation.  For  fix  bid  projects, 
estimation for hours  is assisted by previously completed projects of similar scope. Subject 4  identified 
the  issue of  employees  forgetting  to  enter  their data or not  entering data  as  accurately  as possible. 
However, Subject 4 feels that this issue is mostly outside of our scope and is a problem with people (not 









timesheets. Subject 5  spends  time  in Harvest verifying  that his  reportees have put  in  their hours. He 
feels that Harvest is a leaps and bounds above the old system but there are some issues that he would 
like addressed. One of the most important issues is data. Reports coming out of Harvest are only as good 




assigned  to. Employees might  input  time  into one bucket when  it  should  really go  into another. This 
causes  disparities  in  the  data  as  well  as  inconsistency.  Consistency,  however,  must  be  approached 
differently  for  the different  roles at Velir. A project developer will  typically only work on one project, 
making time tracking straightforward and relatively easy; A production systems developer will typically 






reportees, getting a window  into what people are working on and  tracking  their progress, and  finally 






topic  as  it determines billable  and non‐billable hours which have  a direct  effect on  the bottom  line. 
Subject  5  also  discussed  the  importance  of  QuickBooks  and  the  dependency  that  Velir  has  on  that 
application.  However,  there  are  a  few  quirks  about QuickBooks  that  he  hopes  can  be  addressed  in 
Harvest. One of them is that Project Managers do not have access to QuickBooks. This means that PMs 


















Subject 6  feels  that having notifications  for  reacting  to  staffing or billing  issues would be very useful. 
Since  Subject 6  is always monitoring and  combing  through data,  in  some  scenarios,  it would be very 
useful  to  have  notice  via  an  email.  Since  budgets  need  to  be  enforced,  the  closer  to  real  time  that 
Subject 6 can track the budgets the better. Subject 6 also noted that  it would be very useful to have a 
trend prediction for predicting budget  information in the future. Tying more historical into the Harvest 





to  see  if  there are any areas  that Velircan  improve or utilize Harvest better. While  it doesn’t directly 
affect him, Subject 6 believes that creating some kind of  link between FogBugz and Harvest would be 
















the number hours spent by his workers  in a week and  is  looking  for abnormalities. An employee with 
any significant deviation in the typical forty hour week would be considered an abnormality. 
For tracking projects, Subject 7  is  interested  in the amount of collective time spent on a project and  if 
the project is on target to meet the budget. Subject 7 is interested to see how Velir is at estimating the 
amount of time needed for a project and is constantly working to refine the estimates. To generate his 
reports,  Subject 7 exports Harvest  time data  into Excel and  creates a PivotTable.  Subject 7 does not 






does  not  run  any  other  reports  related  to  Harvest  or  time  data.  Subject  7  believes  that  if  project 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Welcome	 to	 the	Velir	Harvest	MQP	reporting	 tool	user	documentation!	This	document	 is	




Please	 note	 that	 PowerPivot	 is	 a	 requirement	 for	 these	 templates.	 PowerPivot	 is	
compatible	with	Microsoft	Office	2007	and	2010.	There	is	no	PowerPivot	add‐in	available	































































wish	 to	 use	 and	 paste	 the	 data	 into	 the	 “FromHarvest”	 sheet	 of	 the	





















































8. With	 the	 appropriate	 time	 period	 selected	 your	 report	 will	 automatically	








































6. Once	 “Refresh”	has	been	 clicked,	 each	 chart	will	be	updated	 and	 accurately	




the	 specific	 data	 which	 each	 chart	 displays,	 select	 any	 one	 of	 the	
corresponding	sheets	at	the	bottom	of	the	page.	
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4.	Report	template	descriptions	
Below	is	a	breakdown	the	Microsoft	Excel	PowerPivot	report	templates	that	have	been	
created	for	use	at	Velir.	These	templates	allow	Velir	managers	to	better	interact	with	
Harvest	data.	In	the	training	manual	there	are	step‐by‐step	instructions	for	placing	new	
data	into	the	templates,	as	they	will	initially	contain	no	data.	
Harvest	PowerPivot	templates	
The	Velir	MQP	group	has	created	fourteen	Excel	PowerPivot	report	templates.	These	
templates	have	been	designed	to	provide	better	ways	of	interacting	with	Harvest	data,	and	
a	considerable	amount	of	time	has	been	spent	to	replicate	reports	that	are	manually	
generated	on	a	regular	basis.	
Employee	hours	dashboard	
	
The	employee	hours	dashboard	breaks	down	Velir	employee	and	contractor	time	over	the	
course	of	the	Harvest	data	date	range.	There	are	three	main	graphs	associated	with	this	
dashboard	that	provide	a	visual	way	of	tracking	hours	which	make	anomalies	very	easy	to	
spot.	On	the	dashboard,	going	clockwise,	the	three	graphs	are	Employee	hours	per	week,	
Billable	breakdown,	and	Hours	per	day.	Employee	hours	per	week	represent	the	total	
number	of	hours	Velir	employees	and	contractors	spent	in	the	given	Harvest	data	date	
range.	Billable	breakdown	shows	the	distribution	between	billable	and	non‐billable	hours.	
Hours	per	day	gives	a	breakdown	of	the	total	number	of	hours	employees	logged	on	a	given	
day.	
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Employee	last	name	and	hour	total	report	
	
The	employee	last	name	and	hour	total	report	lists	the	last	name	of	a	Velir	employee	with	
the	total	number	of	hours	they	worked	for	a	given	Harvest	data	date	range.	The	breakdown	
is	sorted	in	alphabetical	order	by	employee	last	name	and	includes	customizable	
conditional	formatting	for	specified	range	of	hours.	
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Hours	per	project	dashboard	
	
The	hours	per	project	dashboard	breaks	down	Velir	employee	and	contractor	time	over	the	
course	of	the	Harvest	data	date	range,	per	project.	There	are	three	main	graphs	associated	
with	this	dashboard	that	provide	a	visual	way	of	seeing	what	projects	are	consuming	the	
most	(and	least)	number	of	employee	hours.	On	the	dashboard,	going	clockwise,	the	three	
graphs	are	Total	project	hours,	Top	10	projects,	and	Bottom	10	projects.	Total	project	
hours	represent	the	number	of	hours	spent	on	each	project	within	the	given	Harvest	data	
date	range.	Top	10	projects	represent	ten	tasks	that	take	the	most	time	in	the	given	Harvest	
data	date	range.	Bottom	10	projects	represent	ten	tasks	that	take	the	least	time	in	the	given	
Harvest	data	date	range.	
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Employee	hours	per	project	report	
	
The	Employee	hours	per	project	report	lists	the	projects	total	hours,	per	employee,	per	
date.	The	report	has	slicers	which	allow	for	the	manipulation	of	the	data	based	on	specific	
projects,	project	codes,	dates,	billable	hour	types,	and	costs.	All	of	these	items	can	be	
adjusted	on	the	fly,	from	the	slicer,	and	the	report	will	be	automatically	updated	as	
adjustments	to	the	slicers	are	made.	
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Hours	per	task	dashboard	
	
The	hours	per	task	dashboard	breaks	down	Velir	employee	and	contractor	time	over	the	
course	of	the	Harvest	data	date	range,	per	task.	There	are	three	main	graphs	associated	
with	this	dashboard	that	provide	a	visual	way	of	seeing	what	tasks	are	consuming	the	most	
(and	least)	number	of	employee	hours.	On	the	dashboard,	going	clockwise,	the	three	graphs	
are	Total	task	hours,	Top	10	tasks,	and	Bottom	10	projects.	Total	task	hours	represent	the	
number	of	hours	spent	on	each	task	within	the	given	Harvest	data	date	range.	Top	10	tasks	
represent	ten	tasks	that	take	the	most	time	in	the	given	Harvest	data	date	range.	Bottom	10	
projects	represent	ten	tasks	that	take	the	least	time	in	the	given	Harvest	data	date	range.	
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Employee	hours	per	task	report	
	
The	Employee	hours	per	task	report	lists	the	projects	total	hours,	per	employee,	per	date.	
The	report	has	slicers	which	allow	for	the	manipulation	of	the	data	based	on	specific	
projects,	project	codes,	dates,	billable	hour	types,	and	costs.	All	of	these	items	can	be	
adjusted	on	the	fly,	from	the	slicer,	and	the	report	will	be	automatically	updated	as	
adjustments	to	the	slicers	are	made.	
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Project	employee	hour	and	budget	dashboard	
	
The	Project	employee	hour	and	budget	dashboard	breaks	down	Velir	employee	and	
contractor	time	over	the	course	of	the	Harvest	data	date	range,	per	project.	There	is	one	
main	graph	associated	with	this	dashboard	that	provides	a	visual	representation	of	the	top	
ten	billable	and	non‐billable	hours	for	each	project.	
Task	employee	hour	and	budget	dashboard	
	
The	Task	employee	hour	and	budget	dashboard	breaks	down	Velir	employee	and	
contractor	time	over	the	course	of	the	Harvest	data	date	range,	per	task.	There	is	one	main	
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graph	associated	with	this	dashboard	that	provides	a	visual	representation	of	the	top	ten	
billable	and	non‐billable	hours	for	each	task.	
QA	client	incident	dashboard	
	
The	QA	client	incident	dashboard	breaks	down	Velir	employee	and	contractor	time	spent	in	
QA	over	the	course	of	the	Harvest	data	date	range,	per	client	task.	There	are	two	main	
graphs	associated	with	this	dashboard	that	provide	a	visual	method	for	seeing	what	QA	
incidents	are	consuming	employee	hours.	On	the	dashboard,	from	top,	there	is	the	Top	3	
QA	incidents	by	hour,	per	client	and	below	that	QA	hours	per	client.	The	Top	3	QA	incidents	
by	hour,	per	client	show	the	top	three	time	intensive	QA	incidents	for	the	top	ten	clients.	
The	QA	hours	per	client	graph	show	all	clients	and	the	total	number	of	QA	hours	spent	on	
each	client	within	the	Harvest	data	date	range.	
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QA	project	incident	dashboard	
	
The	QA	project	incident	dashboard	breaks	down	Velir	employee	and	contractor	time	spent	
in	QA	over	the	course	of	the	Harvest	data	date	range,	per	project.	There	are	two	graphs	
associated	with	this	dashboard	that	provide	a	visual	method	for	seeing	what	QA	incidents	
are	consuming	employee	hours	for	a	project.	On	the	dashboard,	from	top,	there	is	the	QA	
project	hour	total	and	on	the	bottom,	Top	10	incidents	by	hours,	per	project.	The	QA	
project	hour	total	graph	shows	the	projects	ranked	in	ascending	order	by	the	number	of	
hours	spent	within	the	Harvest	data	date	range.	The	Top	10	incidents	by	hours,	per	project	
graph	displays	the	top	ten	incidents	that	have	consumed	the	most	hours	in	the	Harvest	data	
date	range	in	ascending	order.	
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QA	full	incident	status	report	
	
The	QA	full	incident	status	report	lists	all	projects	that	have	logged	time	with	the	QA	
department.	The	report	lists	the	date,	client,	project,	project	code,	task,	first	name,	last	
name,	note,	approval	status,	hour	total,	cost,	and	sum	of	hours.	The	report	is	able	to	be	
sorted	by	any	field	and	each	field	can	be	collapsed	and	expanded	as	necessary.	This	report	
was	directly	modeled	after	an	existing	Excel	template	for	QA	incident	status	that	requires	
manual	sorting	and	manual	data	entry.	
Contractor	hour	dashboard	
	
The	Contractor	hour	dashboard	breaks	down	Velir	contractor	logged	within	the	Harvest	
time	data	range.	There	are	two	main	graphs;	on	the	top	Contractor	hours	and	on	the	
bottom	Contractor	breakdown	by	project.	There	is	also	one	slicer	to	the	left	hand	side	of	
the	graphs	for	Employee	last	name	(currently	there	is	no	contractor	or	employee	
designator	in	Harvest).	In	the	Contractor	hours	graph,	the	total	number	of	hours	logged	
into	Harvest	for	the	given	data	date	range	is	displayed	(this	data	is	also	dependent	on	the	
slicer	selection).	
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Problematic	dashboard	
	
The	Problematic	dashboard	breaks	down	Velir	employee	and	contractor	time	spent	over	
the	course	of	the	Harvest	data	date	range.	There	are	four	graphs	associated	with	this	
dashboard	that	provide	a	visual	method	for	seeing	potential	problems	within	the	Velir	time	
tracking	data	range.	The	four	graphs	that	appear,	clockwise,	are	Employees	exceeding	40	
hours,	Projects	exceeding	100	hours,	Incidents	exceeding	10	hours,	and	Tasks	exceeding	
100	hours.	By	the	default	numbers	this	dashboard	is	designed	to	be	viewed	on	a	weekly	
basis,	but	the	numbers	can	easily	be	changed.	Employees	exceeding	40	hours	is	a	graph	of	
all	Velir	employees	and	contractors	who	have	exceeded	forty	hours	for	a	given	Harvest	
time	data	date	range.	Projects	exceeding	100	hours	are	all	projects	that	have	accumulated	
more	than	on	hundred	hours	for	the	given	Harvest	time	data	date	range.	Incidents	
exceeding	10	hours	shows	all	incidents	which	have	more	than	ten	hours	logged	to	them	in	a	
given	Harvest	time	data	date	range.	Finally	Tasks	exceeding	100	hours	display	the	tasks	
which	have,	in	the	given	Harvest	time	data	date	range,	gone	over	100	hours.	
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Department	hour	dashboard	
	
The	Department	hour	dashboard	breaks	down	Velir	employee	and	contractor	time	spent	
by	department.	There	are	three	graphs	associated	with	this	dashboard	that	provide	a	visual	
method	for	seeing	the	breakdown	of	time	spent	per	department	within	the	Velir	time	
tracking	data	range.	The	three	graphs	that	appear,	clockwise,	are	Hour	breakdown	by	
department,	Top	project	by	department,	per	hour,	and	Top	task	by	department,	per	hour.	
Hour	breakdown	by	department	provides	the	total	employee	hour	breakdown	for	each	
department	within	the	Velir	time	tracking	data	range	in	ascending	order.	Top	project	by	
department	shows	the	project	which	has	consumed	the	most	time	for	the	Velir	time	
tracking	data	range	in	ascending	order.	Finally,	Top	task	by	department,	per	hour	shows	in	
ascending	order	the	top	task	within	each	department	per	hour	spent	within	the	Velir	time	
tracking	data	range.	
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These	report	templates	can	be	customized	and	combined	to	follow	a	more	specific	
workflow	or	to	satisfy	the	desire	for	specific	information.	Due	to	the	vast	amount	of	
customization	available	in	Excel	and	the	PowerPivot	add‐in,	the	possibilities	for	further	
customizations	or	additions	to	these	templates	(or	any	new	templates)	are	very	large.	
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5.	FAQ	
What	is	the	point	to	the	Excel	PowerPivot	templates?	
	
The	Excel	PowerPivot	templates	are	examples	of	work	that	can	get	done	with	the	
PowerPivot	add‐in.	Based	on	the	Velir	MQP	research,	our	report	templates	are	replications	
of	requested	features	or	existing	reports	that	are	generated	manually.	
	
What	is	the	point	of	the	Ruby	scripts?	
The	Ruby	scripts	represent	a	Velir	MQP	team	effort	of	creating	a	seamless	method	for	
generating	Excel	reports	automatically.	The	Ruby	scripts	downloaded	data	from	Harvest,	
sorted	through	the	data	for	specified	information,	and	output	a	formatted	Excel	XML	file.	
Note:	Development	on	these	scripts	were	stopped	prematurely	based	feedback	received	
from	project	managers	at	Velir.	
	
What	is	the	point	of	the	Harvest	Excel	add‐in?	
The	Harvest	Excel	add‐in	allows	users	to	click	one	button	and	have	updated	data	from	
Harvest	inserted	into	a	specified	sheet.	Due	to	limitations	with	interaction	with	
PowerPivot,	this	tool	remains	in	beta.	In	the	future,	when	or	if	Microsoft	releases	an	API	for	
PowerPivot	this	add‐in	should	be	reviewed.	
	
Why	do	you	have	to	Update	and	Refresh	each	report	template	with	the	addition	of	new	data?	
	
Since	PowerPivot	treats	data	differently	than	Excel	does,	the	data	actually	resides	in	two	
different	locations	at	all	times.	To	maintain	normal	Excel	functionality,	PowerPivot	imports	
data	to	its	database	and	leaves	data	in	Excel	untouched.	Unfortunately	if	data	changes	in	
the	Excel	data	table,	it	must	be	changed	in	PowerPivot	in	order	to	have	any	referencing	
data.	At	this	time	there	is	no	automatic	method	for	keeping	data	up	to	date	at	all	times,	
unless	the	data	is	stored	on	a	external	database	server.	
	
I	have	replaced	old	data	but	the	tables	or	graphs	still	reflect	old	data.	Help!	
	
You	probably	have	not	refreshed	the	PowerPivot	table	or	graph.	Under	the	PowerPivot	
ribbon	menu,	select	options	(for	a	table)	or	analyze	(for	a	graph)	and	click	on	the	“Refresh”	
button.	
	
Why	can’t	more	of	this	process	be	automated?	
	
Due	to	the	lack	of	API	provided	by	Microsoft,	developers	have	a	relatively	limited	number	
of	methods	to	interact	with	PowerPivot—none	of	which	are	actually	sanctioned	by	
Microsoft	and	may	at	any	time	break.	Until	an	API	is	released	there	are	not	many	options	to	
assist	with	automation	in	PowerPivot	based	reports.	
	
Another	significant	hurdle	is	the	lack	of	XLS	export	functionality	in	the	Harvest	API.	Harvest	
does	not	provide	a	method	for	downloading	report	data	in	an	XLS	format	other	than	the	
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button	on	their	website.	This	adds	a	significant	hurdle	to	the	creation	of	a	fully	automated	
system	and	places	reliance	on	scripting	methods	which	are	prone	to	breaking	with	any	
change	in	the	Harvest	website.	
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6.	Conclusion	
This	concludes	the	tutorial	for	generating	two	basic	reports	using	data	imported	from	
Harvest,	detailed	description	about	each	report,	and	the	Frequently	Asked	Questions	(FAQ)	
section.	Between	these	three	main	sections,	the	process	for	using	report	templates	should	
be	thoroughly	familiar.	
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Appendix	K:	Final	PresentationPowerPoint	
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